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During the 5-year period 1906=10 inclusive, 84 major disasters (a major 
disaster being one in which 5 or more lives are lost) occurred in the coal 
mines of the United States, or an averazse of 17 ner year, and the total nun- 
ber of fatalities from coal-mine gas and dust explesions (major plus minor) 
for the 5 years agzrogatec 2,338 or 477.6 per vear. The monotonous continu- 

ence of coal-mine disasters aoath by month aroused the peonle of the United 
States to such an extent that it was felt necessary for the Federal Govern 
ment to try to do something looking to the avoidance of the admittedly ex- 
cessive loss of lite in »ur coal mines, and this was one of the deciding fac- 
tors in the establishaent of the United States Bureau of Mines in 1910, That 
results have been obtained in this particular cause of coal-mine accidents 
may be seen from the fact that for the year 1933 but one major exnlosion dis= 
aster occurred in the coal mines of the United States arid the total number 
killed in that disaster was 7, Unauestiornabdly the coal-mining industry 
tnrough use of safar mining practices and aided by the various kinds of work 
of the Bureau of Mines looking to the prevention of mine fires and exolosions 
is in large part responsible for this very creditable change, 


If the sas and dust exolosion fatelity rate of 1.059 per million tons of 
coal »vroduced during the nericdi 1906-10 inclusive had continued to the first 
of January 1974, instead of the 6,373 deaths which actually occurred due to 
gas and dust explosions, there vould have been 13,480, Hence, during the 23 
years existence of the Bureau of Mines there has aonarently been a saving of 
about 7,102 nrobable deaths, or an averse of more than 200 per year, from 
gas and dust exnlosions as against the number which would have occurred had 
the 1.059 gas and dust exnlosion fatality rate for the period 1906-10 con~ 
tinued, Thirty-nine persons were killed in all kinds of explosions (both 
major and minor) in the coal mines of the:United States in 1933; if the 1.08% 
gas and dust fatality rate of the 1906-10 veriod had been in effect in 19335,. 
about 400 persons wovld have been killed, Unquestionably, the various teach- 
ings of the U.S. Bureau of Mines looking to the avoidance of explosions and 
fires in mines have had a vital influence in reducing the mumoder of exnlo- 
sions and fires’and also in decreasing their destruction in case they occur, 
1/ Revrinted from Tae Mining Congress Journal, May 1934 (vol. 20, NOs 5y DDe 

33=_35, 61). i 
2/ Chief, Health and Safety Branch, U.S, Bureau of Mines. 
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During the past 6 or 7 years, rock-dusting long advocated by the Bureau of 
Mines unquestionably uas been instrumental annually in the savinz of 200 or 
more lives through limiting explosions which neve been started or through 
preventing explosions from getting a start, 


During the 5-year seriod 1906-10, inclusive, 13,238 persons were killed 
in the coal mines of the United States, an average of 2,658 per year, and 
the fatality rate for this 5-year poriod was 5,89 persons killed per millio: 
tons of coal produced, The number killed in our coal mines in 1932 (the 
latest date for which complete figures are available), was 1,207, and the 
fatality rate per mii:lion tons of coel produced was 5,36, next to the lowest 
fatality rate in the recorded history of coal mining in the United States, 
the lowest rate (3,31) having been established in 1921; tentative figures 
for 1933 indicate that 1,01% fatalities occurred, with fatality rate 2,63, 
by far the lowest number killed as well as the lowest coal-mining fatality 
rate on record, 


The number of fatalities as well as the fatality rate per million tons 
of coal produced have fallen steadily (though with a few "peaks" in isolated 
years.) The significance as well as the magnitude of this decrease in the 
coal-mining fatality rate is apparent when it is known that if the 3,89 
fatality rate for the 5-year neriod 1906-10 had continued to tne first of 
January 1934 the nunber of fatalities in the coal mines of the United St2tes 
would have been 24,300 greater than they actually were; hence, during the 23 
years life of the Bureau of Mines the fatality rate has been reduced suf- © 
ficiently to indicate an average annual saving of life of more than 1,000 
persons; similar figures as to prevention of nonfatal accidents are 
not available, but it is estimated that about 50 nonfatal accidents occur to 
one fatality hence it is orobable that nonfatal accidents to the number of 
around 50,000 annually have also been eliminated, If the cost to the oper- 
ator of a life is put into celd~blooded dollars and cents figures and a 
relatively low amount such as $5,000 is taken as the "value" of a life, it 
will readily be ‘seen that, irresnective of ethical or humanitarian consider- 
ations and not considerinz nonfatal accidents, the annual saving of somewhat 
more than 1,000 lives ‘ay be considered as "worth" more than $5,000,000 or 
almost 5 times the total amount being expended by the Bureau of Mines during 
the present fiscal vcar and nearly double the entire expenditure of the 
Bureau for any year of its existence, If in addition it is conceded that as 
many as 50,000 nonfatal accidents per year have been prevented (and the 
assumption is by no means a wild one) and the "cost" to the operator in com- 
pensation, hospitalization, etc., ofa nonfatal accident is placed at $100.00, 
it will be seen that at least an additional $5,000,090 has been.saved to the 
coal industry through the safer operation of the vast 23 years, 


The benefits to the workers in and around coal mines due to this in~ 
creased safety of operation are much more impressive than are those to the 
mine operator, The prevention of the death of 24,300 coal-mine workers in 
the past 23 years has obviously prevented a vast amount of suffering, pain, 
and misery of various kinds to the families who would have been bereft of 
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their loved one, And the prevention of 50,000 or more nonfatal accidents 
annually for 23 years certainly has saved tne miners, tneir families, their 
friends, and the community a large anount of ain, inconvenience, misery, and 
other losses of 2 similar nature, 


Tae financial losses which the workers have avoided throuzh this in- 
crensea safety of coalemirne omercntion are in themselves colossal, The average 
a,3¢@ of tac coal-mine worker wero is killed is abduut 35 years and, in general, 
he snould under normal conditions have a future active workinz period of at 
lezst 20 years, In normal times he should earn at least $1,000 annually, 
hence in his 20 years active life ex ectancy would receive avoroximately 
¢£0,G00 for his services, Hence the saving of the life of about 24,300 coal- 
mine workers in tne nas bs 23 years through decreased death rate in poet mining 
has prevented a financisl loss to tlem of at least $486,000,000, and this 
goes not ta'ce into consilcration the financial losses saved to the worker 
througn the elimination of larse maubers of nonfatal accidents, Hence for 
the vast 23 years an annual saving of wwards of $21,000,000 has been made 
to coal-mine workers in the prevention of fatalities; $21,000,000 is far more 
than the total expenditures on safety work by the U. S, Bureau of Mines since 
its establisnment in 1910, therefore the coel-mine worker unquestionably is 
reaning annual civicends of several hundred (probably several thousand) yper- 
cent on the expenditures of the Federal Government in the vromotion of safcty 
in coal minins, 


Wuile, unguestiouably, progtess has been made towards the safe operation 
of coal mines, mucn if not most of it in the past 5 years, it would be a 
terrible mistake to assume that the ultimate in safe oneration of coal mines 
has been reached, as this is anything but the truth, The latest available 
statistics indicats that coal mining; still has the highest or worst accident 
rate of the major incustries of the United States--and that the industrial 
accident rate of the United States is the highest or worst of the countries 
of the world with the excention of Chile, While progress has becn made and 
is being made. towards sofer ooeration of our coal mines, the work has only 
begun, and the end should not be at hand wntil accident occurrence in our 
mines (coal, metal, end nonmetallic) hes been reduced at least 75 percent 
below what it is at present, 


Unquestionably many, probably most, old timers in coal mining including 
both officials and workers, on reading the above statement will immediately 
say that it is utterly cut of the question to reduce "present-day accident 
occurrence" at least 75 percent, Their conclusion could not have been very 
successfully refuted as late as 6 or 7 years ago; however, since about 1925 
so many instances are available of reduction in accident frequency, accident 
severity, and accident cost of 90 »ercent or over as comared with past 
records that placing the figures for accident reduction at 75 percent is well 
vitnuin the bounds of conservatism, 


An excellent illustration of what can be done and how to do it as well 
as tue result of reasonably well directed effort is illustrated in the 
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following paragraphs, talcen from a talk by a prominent coal-mining operating 
executive, and the data which follow indicatin, some of the relatively recent 
accomplishments of his organization: 


I was born in & mining camo and have spent all of my life within - 
a stone's throw of a coal mine or in some »wnnise of work connected 
therewith, I think I am reasonably femiliar with the attitude of the 
average overator towards safety as well as the attitude of the average 
miner towards safety, Frankness is one of tue requisites for success— 
ful safety worl, therefore, at the risk of criticism, I will be frank 
with you on my own attitude towards safety until about five years ago, - 
Along with the various members of ovr supervisory force, I vermitted 
myself to believe that safety ana efficiency were words which could 
not be uttered in tne same breath, Accidents were something that just 
simoly hannened in every coal mine and little or nothing could be done- 
about it, The average miner would not cooverate in accident vreven-—- 
tion work, On the contrary, he was hostile. affective safety work 
increased the cost of production, The vractice of Safety First slowed 
down production, Oryanized safety work as required by insurance com- 
penies was something to be done at a mininum of cost and effort be—- 
cause it amounted to nothing in the end, In the interest of wnat 1 
thought was efficieucy, I permitted practices that were subsequently 
shown to be both unsafe and inefficient, I feared to be frank on 
responsibility for accidents because I was being told that we were 
Nretting by" with thus and so and if the matter were thoroughly aired, 
we would suffer in production costs. I did not vant injuries or 
fatalities any more then than I do now, I simply vas vossessed of a 
feeling of helplessness, ~ 


I lmow that what I have just told you very frankly of my attitude 
is no different fron the old-time attitude of the average overating 
man from the top to the bottom, I also imow that in meiing such frank 
admissions, I am onening wo the way for criticism of myself, yet I be- 
lieve so sincerely in safety work that I am willing to take sucha 
chance if my own experience will be helpful to others. However, I 
don't want to be greeted with any headlines such as "Coal Operator 
Makes Startling Admissions," I want to add-here tnat the accident ex- 
perience at our properties at that time was no worse than the average, 
and even at that was some better than that which prevailed at some 
mines where loud but insincere safety work was being done, * * * 


Many mininz men do not yet believe tiet safety and efficiency go 
hand in hand, <A careful study of any given niece of work will dis- 
close safe and unsafe ways es well as efficient and inefficient ways. 
The combination of safe with efficient invariably produces a result 
which over even a short period of time results in lower costs. The 
desired comoination is never reached without using one's brain, 
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Tze common belief among mining men is that organized safety is 
costly, Notning cowld be farther from the truth, The appearance on 
the pay roll of a safety engineer, the apnearance of monthly invoices — 
for safety signs, literature, »nrizes, and waat not,. should give no 
broad-sage overator any vans of concern, The efficiency wnich comes 
as a byorocuct fren safety work cficets the cost. The real price to 
be vaid for safety is brain worls, host of us are lazy mentally and 
do not lixe to thin, If we can overcome that laziness and really 
think about sofety, the bittie is won and the cost is small, 2a 


Little has been said bout results, At ~-- we now employ 1,500 
men, We ave our own hospital of 24 beds and staff of surgeon and 
tnree nurses, On my last yisit to the hospital several weeks ago, I 
did not find a single vatient confined there, I think. that tells 
the story, Safety work is a very definite part of my duties, Dur 
ing the past few years of strife and turmoil, when accoinslishment of 
anything seemed impossible, safety work has stood out as sometning 
on wnich results could be sown, 


The company uncer the operating swoervision of the man who relatively re- 
cently mace the above statements reduced its accident frequency from 340,15 
in 1929 to 74,04 in.1933, or over 78 percent in the 5 yoars, and reduced its 
accident severity from 43,74 in 1929 to 2,09 in 19233, or over 95 percent in 
the 5 years, and in addition has vroduced nearly 2,400,909 tons of-coal since 
tne last fatality. Moreover, the cost of the safety work of this company, 

naiting tuis imoressive demonstration of improvement in safety in coal-mine 
eee is wivon as considerably less taen 1/2 cent per ton of coal pro-- 
cuced, “his figure on the cost of safety work conmmares very favorably with 
tne 10 or more cents nev ton now zenerally believed to represent the cost of 
ecciderts in the coal mines of the United States, 


Numerous instances are available of heavy decrease in the rate of acci- 
dent occurrence in coal mining Curine anproximately the past 4, 5, or 6 years: 
One larga producer of coal in the veriod 1920 to 193%, inclusive, reduced acci- 
dent frequency &9,2 percent, % accident ee 97,2 oercent, and the direct 
cost (comensat: ion plus hospitalization) 91,3 percent, or from $0.08 per ton 
in 1930 to $0,007 ver ton in 1923; anotuer large »roducing coal commany re- 
duced accident severity from 22.10 in 1929 to 1,93 in 1953 or more than 90 
percent; another reduced accident fraquency 75 percent between 1929 and. 1933 
end so on, : 


Prior to about 1925, few if any cocl-mine operators even thought of try- 
ins to overate a fairly large capacity conl mine for a year or even a month 
without a lost—time accident, and most coal ooerators felt decidedly fortunate 
in working a good-sized mine as long as a year without one or more fatalities, 
As indicative of the change not only in the attitude of mind of many coal- 
mining neovle during the vast few years but also in accomplishment in safety 
of ovnovation, it is significant that during 1933 at least 12 coal mines had 
records of having overated an entire year or more without a lost-time accident; 
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the le coal mines or companies produced en aggregate of 2,368,000 tons of coal 
without a lostetime accident, the smallest having produced about 70,009 tons 
and the largest practically 380,000 tons in the year or more of operation with- 
out a lost-time accident, the averago production of the le mines being nearly 
198,000 tons in the no~lost=time accident period, 


One coal mine now has nauled nearly Vs 268,000 tons without a lost-time 
accident, another nas produced Ssnrortinte 1s 1,400,000 tons witnout a lost- 
time secident to its tipple force, and one has not had a lost—time roof-fall 
accident in the production of more than 900,000 tons, Numerous records are 
available of production of 1,000,000 or 2,000,000 or more tons of coal without 
a fatality, and some coal mines have worked 10, 20, or even 30. or more years 
without a fatality, and nwaerous instances are at hand of individuals who have 
workea 10, 20, 30, 40, 50, or more years in coal mines witnout a. lost-time 
accident, 


Present day thought throws won the shoulders of the operating officials 
and especially the face bosses much of the responsibility for avoidance of 
accidents in and around mines; and face, section, or division bosses in coal 
mines now are establishing decidedly good records of avoidance of lost—time 
accidents to employees under their supervision or guidance, One assistant 
foreman has not had a lost—time accident to his working force in apvroximately 
262,000 man-hours of exposure to workers; anotner sub-boss has safeguarded his 
glarees for 240,000 man-hours without a lost-time accident; and several others 
have exceeded 200, 000 man-iours of exposure witnuout a Derr accident to 
workers under their suvervision, 


While only a few of the really praiseworthy records of safe  palnses of 
yarious pheses of coal mining have been ;;siven and many others are available, 
vet it is rather a sad fact tnuat eropabiy not to exceed 20 percent, certainly 
rot to exceed 30 percent, of those who operate or work in or around our coal 
mines are convinced that coal mines can be conducted without occurrence of 
accidents or at any rate with occurrence of not to exceed 10 percent of -the 
present accident rate of most of our coal mines, Here is a real problem, and 

‘t is probable that the solution lies almost wholly in education and that com- 
pulsion methods are lixely to be cffective only to a limited extent. 


While many bituminous mines in the United States are protecting their 
employees by using many if not most of the available safety methods and eaquip- 
ment, numerous mines, for one reason or another (usually inconsequential), fail 
30 abserve common-sense uwo~to-date safety requirements, and as a result our 
tituminous coal mines have the poorest accident experience and accident rates 
cf coal mining in any nation in the world, The adoption and country-wide en- 
forcement of certain minimum safety reovirements would go far towards bringing 
So our bituminous ccal=mine workers a degree of safety in their work to which 
tney are justly entitled, 


Recent investigations reveal that at least 10 percent (and in some cases 
much more than 10 percent) of the mine cost of producing bituminous coal is 
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cue to accidents, this amounting to betreen $30,900,009 and $50,000,000 ver 
year for the United States, Many co:mmanies by using uwo-to-date safety methods 
nave reducea tieiz :uccident costs as mach as 95 nercent; it is conservatively 
estimated that accident costs for tne bituminous industry of the cowntry as a 
vhole can resdily be reduced at least 50 sercent. Moreover, if all bituminous 
coal wines were required to use certuin minimum safety recuiremcnts, numerous 
inequalities in mine onerating costs would be equalized, to the advantage not 
only of the workers but also of tue tiguteninded operators and ultimately the 
reneral nuvlic, 


when mine disasters with heavy loss of life occur, or when single fatal- 

ities or even minor eccidents occur, much ot the burden finally falls woon the 
conl—consuming public, ox the oublic at ee as tne nigh cost of accidents 
to the mine oneretor is ultimately vassed on to the user of coal, In addition, 

weile the commensation payments received vs wiebine of accidents or their de- 
mendents hely trea tesmorarily, in <eneral the fanilies of crinpled or ixilled 
miners, or the crimoled minors theriselves, become to a large extent devendent 
uion the public in one manner or other for suoort for several years following 
an accident «nd cossibly continuorsly as long as they live, 


Unquestionably, the coal-mining industry should overate under safety and 
healt: reauirements at least as coznmrenensive as those listed below if our 
coal mines end our coal miners are to have anything like the safety conditions 
vnicn they oucht to heve and which they can be fsiven: 
(a) Every nine shoulé maintain an actively functioning safety organization, 
(>) All foremen, safetz inspectors, shot-firers, and bosses in charge of 
underzround woriters shoulc have certiticetes of competency, preferably issued 


Ly tne State unon passin; a rigid exealiuetion, 


(c) Every mine should be siven a rigid safety examination within 2 hours 
verore tue working shift is allowed to enter, 


(ad) Every iaine should saintain at least two travelable means of escane, 


(e) Every person workin,, underground should be checked into and out of the 
mine. 


(f) All accidents snould be revorted to an aopropriate governmental agency 
witi at least a carbon copy of every such report to the U.S. Bureau of Mines, 


(¢) Every »erson wor'cing; in or about a mine should have first-aid training, 
(h) All mines should establish auc keen in effect a systematic method of 


timocrin;:; defining the minimum spacin,; of swoports and allowing for additional - 
suyoorts: where there is necessity for then, 
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(i) All working places in mines should be visited at least twice during 
the working shift by a commetent supervising official, who should see that 
necessary safety precautions are being taken by the workers, 


(j) 11 underground blasting should be by permissible exnlosives while 
the working shift is out of the mine, 


(Ic) All mines should be adequately ventilated by mechanical equipment 
with main fan preferably located on the surface out of direct line of the air 
course leading to it. The oxyzen content of working places should be main- 
tained above 19 percent, methane below 1 1/2 percent, COs below 1 percent and 
poisonous gases, such as CO, HoS, or others, be removed by air currents or 
diluted so they are harmless, 


(1) All mines which are not wet should be kent adequately rock—dusted ex- 
cept that the face region should be lent sprinkled to a distance at least 40 
feet from the face and machine cuttings should be wet as the cutting is done, 


‘ (m) The open electrical equipment now used in bituminous-coal mines 
should gradually be replaced by »ermissible equipment, 


(n) All bare vower lines in mines should be adequately safeguarded through- 
out their length against contact by persons, 


(0) No open-flame lights should be allowed underground, 
(pn) No internal~combust ion engine should be used underground, 


(q) Adequate clearancs should be »rovided on all underground haulage roads 
for the protection of »ersons who must travel or work in those places, 


(r) Onenings to abandoned mines or parts of mines should be adequately 
sealed or vrotected against entrance of »ersons or animals, 
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